In this study, micropolar fluid flow in a channel subject to a chemical reaction is investigated analytically using Differential Transformation Method (DTM). The effects of Peclet numbers on the temperature and concentration profiles are determined. Also the effects of various parameters such as the Reynolds number, the coupling parameter and the spin gradient viscosity parameter on the fluid properties are determined and shown graphically. The comparison between the results from DTM and numerical method are in well agreement which proofs the capability of this method for solving such problems. Also, for both suction and injection it can be found that Reynolds number and Peclet number have direct relationship with Nusselt number and Sherwood number.
Introduction
A micropolar fluid is the fluid with internal structures in which coupling between the spin of each particle and the macroscopic velocity field is taken into account. It is a hydro dynamical framework suitable for granular systems which consist of particles with macroscopic size. The dynamics of micropolar fluids, originated from the theory of Eringen [1] which has been a popular area of research. This theory may be applied to explain the flow of colloidal suspensions (Hadimoto and Tokioka [2] ), liquid crystals (Lockwood et al. [3] ), polymeric fluids, human and animal blood (Ariman et al. [4] ) and many other situations. The field of micropolar fluids is very rich in literature, with various aspects of the problem having been investigated. Examples include Gorla [5] , Rees and Bassom [6] who investigated the flow of a micropolar fluid over a flat plate and Kelson and Desseaux [7] , who studied flow of micropolar fluids on stretching surfaces heat and mass transfer is important in many industrial and technological processes. In
Mathematical formulation
We consider the steady laminar flow of a micropolar fluid along a two-dimensional channel with porous walls through which fluid is uniformly injected or removed with speed 0 v . The lower channel wall has a solute concentration 1 C and temperature 1 T while the upper wall has solute concentration 2 C and temperature 2 T as shown in Fig1. Using Cartesian coordinates, the channel walls are parallel to the x-axis and located at yh  where 2h is the channel width.
The relevant equations governing the flow are [41] : 0, uv xy    (1) (6) where u and v are the velocity components along the x-and y-axis respectively,  is the fluid density,  is the dynamic viscosity, N is the angular or micro rotation velocity, P is the fluid pressure, T and 
 
is the micro rotation viscosity.
The appropriate boundary conditions are:
Where s is a boundary parameter and indicates the degree to which the microelements are free to rotate near the channel walls. The case 0 s  represents concentrated particle flows in which microelements close to the wall are unable to rotate. Other interesting particular cases that have been considered in the literature include 1/ 2 s  which represents weak concentrations and the vanishing of the antisymmetric part of the stress tensor and 1 s  which represents turbulent flow. We introduce the following dimensionless variables:
where 21 T T Ax  , 21 C C Bx with A and B as constants. The stream function is defined in the usual way;
,. uv yx
(1) -(7) reduce to the coupled system of nonlinear differential equations: 
The parameters of primary interest are the buoyancy ratio N, the Peclet numbers for the diffusion of heat 
where Pr is the Prandtl number, Sc is the generalized Schmidt number, 1 N is the coupling parameter and 2 N is the spin-gradient viscosity parameter. In technological processes, the parameters of particular interest are the local Nusselt and Sherwood numbers. These are defined as follows: 
In ( 
by Combining (17) and (18)   f  can be obtained:
Equation (19) implies that the concept of the differential transformation is derived from Taylor's series expansion, but the method does not evaluate the derivatives symbolically. However, relative derivatives are calculated by an iterative procedure that is described by the transformed equations of the original functions. From the definitions of (17) and (18), it is easily proven that the transformed functions comply with the basic mathematical operations shown in below. In real applications, the function  
expressed by a finite series and can be written as:
is negligibly small, where N is series size.
Theorems to be used in the transformation procedure, which can be evaluated from (17) and (18), are given below.
Solution with Differential Transformation Method
Now DTM into governing equations has been applied. Taking the differential transform of equations (9) and (12) (
01
[0] , [1] , dd   (28) where Equations (9) and (12) . This problem can be solved as followed: (29), (30), (31) and (32) 
by substituting the boundary conditions from Equations (13) into Eqs. (33), (34), (35) and (36)  can be obtained.
Results and discussion:
The subject of the present study was to apply DTM to obtain an explicit analytic solution of heat transfer equation of steady laminar flow of a micropolar fluid along a two-dimensional channel with porous walls. 
Also, it can also be seen that the maximum error for the DTM occurs near the middle of the interval
The results that obtained by DTM were well matched with the results carried out by the numerical solution obtained using four-order Rung-kutte method as shown in Fig. 2 . After this validity, the influence of significant parameters such Reynolds numbers, micro rotation/angular velocity and Peclet number on the flow and heat transfer characteristics is discussed. Fig.3 shows the effects of moderate Reynolds numbers on the f and g when
It is worth to mention that the Reynolds number indicates the relative significance of the inertia effect compared to the viscous effect. Thus, velocity boundary-layer thickness decreases as Re increases. The Reynolds number has little effect on the temperature and concentration fields. In a general manner, there is an increment in velocity profiles from suction to injection. At higher Reynolds numbers the maximum velocity ( f ) point is shift to the upper wall where shear stress becomes larger as the Reynolds number grows. Also from this figure we observe that with an increase in the value of the Reynolds number the point at which minimum rotation ( g ) occurs moves away from the origin of the channel to upper wall. Fig.8 and Fig.9 , respectively. For both suction and injection it can be found that Reynolds number has direct relationship with Nusselt number and Sherwood number, but Peclet number has reverse relationship with them. 
Table1: Some of the basic operations of Differential Transformation Method
Original function Transformed function 
Conclusion
In this paper, steady laminar flow of a micropolar fluid along a two-dimensional channel with porous walls (Fig. 1) has been solved via a sort of analytical method, DTM, Also this problem is solved by a numerical method (the Runge-Kutta method of order 4) and some conclusions were summarized as follows: 1) The DTM is a powerful approach for solving nonlinear differential equation such as this problem, also it can be observed that there is a good agreement between the present and numerical result. 2) The velocity and micro rotation profiles decrease as Reynolds number increase.
3) The velocity increases by increasing in 1 N , but it decreases with increasing 
